The gradualist approach to economic transition in Belarus would contribute to form the a priori expectation that the rate of return to education is low and the earnings profile by work experience flat, like they supposedly were under central-planning. However, the first available estimates of Mincerian earnings equations based on the Belarusian Household Survey on Incomes and Expenditure suggest that the skill payoff was high in 1996, at about 10.1% per year, and stable. The return to one year of work experience is also high at 5%. This result maintains also after controlling for sample selection bias, despite a general reduction in the annual rate of return to education by about 20-30%. Though, it is ambiguous whether the high-skill payoff is the consequence of market forces coming into play or of policy decisions, considering the pervasive role of the state in the process of wage determination.
Introduction
This research work provides the first available evidence on the returns to education in Belarus 1 . Belarus is an interesting case study for the specific transition path followed.
After a period of fast reforms in the early 1990s, which led to price (but not wage)
liberalisation, Belarus has been, perhaps, the least reformed of the transition economies in Eastern Europe and in the CIS. In fact, though being the target of recent interventions, which led price growth to go down from three to two digits, macroeconomic stabilisation is still far from being achieved. Privatisation is progressing very slowly. Trade liberalisation is not implemented yet and the State exerts a strict control on the labour market.
This situation provides a unique testing ground of many hypotheses developed in the economic transition literature about the size of the increase in the returns to education, and about the determinants of such an increase. How sizeable were returns to education in the planned economies? What role did privatisation play? And how important were price and trade liberalisation? More generally, does the speed of transition matter when looking at the evolution of returns to education over transition?
To form an a priori expectation on these issues is not an easy task. On the one hand, this country has adopted a very slow approach to economic reforms, which suggests that the incentive for human capital accumulation has been low. In fact, the state sector still represents an important part of the overall output. On the other hand, Belarus has always been one of the Commonwealth of Independent States (CIS) with the highest ranks of the Human Development Index (UNDP, 2003) , essentially because 1 of the high level of human capital accumulation. This would suggest that the returns to such type of investment be high. Then, the questions arises of what role human capital played in shaping economic transition in Belarus and vice versa of how returns to education were affected by the on-going economic transformation.
Large evidence relative to various Central and Eastern European Countries (CEECs) as well as countries in the CIS both in the pre-and post-transition era suggests that the increase in the returns to education was noticeable, but slower than expected (reaching 4-5% on average in the mid-1990s, according to Newell and Reilly, 1999) , while wage inequality was often driven by the increased complexity of the production structure (structural change). Conversely, generic and, even more so, job-specific work experience exhibits a lower return than in Western countries, also when combined with high education attainments (Orazem and Vodopivec, 1997; Newell and Reilly, 1999; Svejnar, 1999; Sabirianova, 2003) . In her comprehensive study on returns to education in several CEE and CIS economies, Brainerd (2000) found a lager increase in the returns to education than that found in Newell and Reilly (1999) , but mixed evidence on returns to work experience.
Estimates of Mincerian earnings functions based on the 1996 and 2001 waves of the Belarusian Household Survey of Incomes and Expenditure (BHSIE) partly confirm the above expectations, though with some surprises. Despite the gradual pace of reforms, the rate of return to each year of schooling is not lower than in many other transition countries, moving from 10.1 to 10.7% of the main wage for workers holding a University degree. Work experience provides workers with a further annual increase in wages by 5%, a premium that remained stable over the considered years. This is quite a high skill payoff. How to interpret this result? It might suggest that a market for human capital is in place. Though, it is difficult to say whether this high educational premium is a consequence of decentralised mechanisms of resource allocation or, which is also likely, considering the state control on the system of wage determination, of a government policy in favour of high skill workers to increase their productivity and, in the meantime, to maintain consensus. Starting from the mid-1990s, the country experienced increased competition from abroad, which could not be hindered via the usual mechanism of price control, partly abandoned already in the early 1990s. This pushed the government to look for ways to increase the competitiveness of manufacturing products without giving up state ownership. One way to do this might have been to use the wage grid to provide highly educated and experienced workers with higher wages. In the meantime, to correct the regressive nature of the wage distribution, the government provided compensatory in-kind payments and subsidies to low skill workers. This pressure on wages, triggered also by the price increase of foreign goods, could also explain the high inflation rate the country continues to experience.
The structure of the paper is the following. Section one provides some basic facts about returns to education in transition countries and analyses the forces affecting the wage distribution over transition. Section two focuses on the Mincerian approach.
Section three introduces data set and variables used for the analysis. Section four analyses the econometric results, including those based on procedures to correct for selection bias, while section five puts the results in perspective. Some concluding remarks follow.
Returns to education in transition countries

Wages under the central-planning system
Under central planning, the Government used to set wages of workers (almost) entirely employed in the state sector. It did so by imposing a centrally determined wage grid. The criteria followed obeyed to political and equity considerations, rather than to efficiency criteria and economic calculus 2 . Wage equalisation across individuals, regions and sectors was a constant target of the central planner.
Moreover, in the former Soviet Union some specific groups and sectors used to receive special wage premia. This is, for instance, the case of individuals serving in the army and, more importantly, of blue-collar workers, employed in the mining or manufacturing sectors. As a consequence, despite the difference in educational levels, manual workers fared relatively well compared to their counterparts employed, for instance, in the public service sector, especially health, education and culture.
Where wages in the FSU compressed or dispersed? How did the returns to education and work experience compare to Western standards? The literature is not unanimous, also because the evidence is still scarce. In the first systematic study of income and wage inequality in former communist countries, Atkinson and Mickelwright (1992) argued that, beyond the communist ideology, inequality was not low, that the returns to education were at least as high and the returns to work experience were as concave as in the West. Similar conclusions are reached in Katz (1999) and Munich, Svejnar and Terrell (2002) . Conversely, Benitez-Silva and Cheidvasser (2000) claim 2 This statement is based on the idea that market criteria existing in Western countries are the benchmark to evaluate efficiency also in former Socialist economies. However, this assumption does not necessarily hold true and equity can coincide with efficiency criteria: if wages are low and the production is labour intensive (Kornai, 1992) , it could be rational to pay manual work the same as work with a higher intellectual content. As a matter of fact, many studies and official documents suggest that manual work was much on demand in the FSU. that returns to education in Russia were much lower. These authors also found that the returns to education are reducing, not increasing over transition, causing a dramatic migration of high-skilled specialists abroad.
Shifts in labour demand and supply by skill in the early transition
How strong and persistent was the egalitarian inheritance? How much "high" were the rates of return to human capital under central planning? What are the effects of economic transition on the distribution of wages and on the returns to education? Should these last reduce or increase over transition?
As suggested in Svejnar (1999 Svejnar ( , p. 2835 ) two possible routes can be taken when attempting to predict the return to investment in human capital in transition countries.
The first one would suggest that it should explode, as market mechanisms are supposed to wash away the egalitarian emphasis of communism. The opposite one implies that it should fall, as the "obsolete human capital" may be not very useful in the new economic environment. Various intermediate hypotheses are possible, such as the returns to general and academic education should increase, especially for young people, whereas the returns to work experience and tenure should be reduced.
In fact, various forces affected the market for human capital over transition. On the demand side, a skill biased technical change, adopted also defensively to deal with international competition, should tend the return to education to increase (Aghion and Commander, 1999; Sabirianova, 2003) . On the supply side, the high and remarkably increasing share of workers with high levels of human capital in transition countries could have reduced the skill premium if one thinks in static terms 3 . However, within the context of models with endogenous technical change, a sufficiently sizeable and continuous increase in the supply of human capital could accelerate the move towards skill-intensive productions, causing a further increase in the skill premium. The overall effect of shifts in demand for and supply of skills depends on their relative size and might differ across countries also according to the institutional framework in place.
Are there transition specific factors at work? Orazem and Vodopivec (1997) , Aghion and Commander (1999) and Sabirianova (2003) point out three main specific forces. First is the removal of the government's power to set wages, which supposedly prevented the emergence of high returns to education under central planning 4 . Second, there was a dramatic shift in the composition of final demand for goods from low skill intensive heavy manufacturing and agriculture to light manufacturing and service industries. This implies an upward wage pressure in favour of high skill labour and of women, since many industries specialised in consumption goods are generally femaledominated. Third, putting an end to the planned economy implies a short-term increase in the level of uncertainty of any economic activity, which creates the demand for high skill workers able to bear and control for risk.
As Newell and Reilly (1999) put it forward in their study of the wage distribution in nine transition countries, there is extensive evidence to say that the private rate of return to a year of education in the centrally planned economies was relatively low by international standards. In general, their study provided estimates of about 2% in the pre-transition period and between 4% and 5% over the first half of the 1990s. These figures give some indication of the extent to which human capital was undervalued under central planning. Newell and Reilly (1999) take as term of reference the estimates provided by Psacharopoulos (1994) for a large sample of market economies. They ranged in value from between 6.6% for the high and 11.2% for the low per capita income countries. The average estimates for market economies in the lower-middle per capita income range, the one in which most socialist economies would fall, recorded over 11% increase in monthly wages for each additional year of education.
Nonetheless, as a strand of literature (see, for instance, Rutkowski, 1996; Newell and Reilly, 1999; Svejnar, 1999; Brainerd, 2000; Trostel, Walker and Woolley, 2002 , Table 4 ) has found, the human capital payoff, as measured within the context of augmented Mincerian earning equations, has increased almost constantly and universally, though at a slow pace, in the second half of the 1990s 5 .
The modelling strategy
The modelling strategy adopted in this paper is standard, since the main aim is to provide detailed and internationally comparable evidence on returns to investment in human capital in Belarus, a country largely neglected in the literature. The Mincerian approach to estimating the returns to human capital was taken as a basis. The starting 5 A slightly different picture emerges from other contributions. In their study of the returns to education in 28 countries over the period from 1985 to 1995 based on a common questionnaire, Trostel et al. (2002, Table 2 ) find that transition countries have rates of returns to education that differ remarkably from one another. Two groups of countries can be disentangled: on the one hand, Bulgaria, Czechoslovakia, the Czech and the Slovak republic and Russia exhibit a coefficient for years of schooling ranging between 3.1 and 5.2; on the other hand, Hungary, Latvia, Poland and Slovenia exhibit a coefficient for years of schooling ranging between 6.7 and 8.0. The relevant coefficient in the pooled regression including all the countries in the sample equals 4.8. Nonetheless, all the countries exhibit rates of returns that are lower than in the least developed countries, such as the Philippines (11.3). Brainerd (2000) focused on several CEE and CIS economies and found a generalised and sizeable increase in the returns to education, though returns to education increased more in CIS than in CEE economies. The results relative to the returns to work experience were mixed and did not show any clear pattern.
point is the equilibrium condition of the basic human capital model, in which the present value of the (expected) income in a given year is equal to the cost of investment.
It can be proven that the internal rate of return to schooling can be then approximated by the difference in the logarithm of wages between leaving education at a given year and that obtainable leaving it in the previous year. More generally, the augmented version of the Mincerian specification of the earnings equation is:
where w i is monthly earnings for an individual i, s i represents a measure of his schooling, x i is a measure of work experience, X i is a set of other variables assumed to affect earnings, and u i is a disturbance term representing other forces which may not be explicitly measured, assumed independent of Xi and si. Note that work experience is included as a quadratic term to capture the concavity of the earnings profile. r can be considered the private financial return to schooling as well as being the proportionate effect on wages of an increment to s.
The above earnings function is in fact a log-linear transformation of an exponential function and can be estimated by OLS. The coefficients have a semi-elasticity interpretation. They measure the ceteris paribus percentage change in the dependent variable for any unit change in any independent variable 6 .
The data set
6 When the regressor is a continuous variable, such as years of work experience, the elasticity at the mean of the covariates, namely the percentage change in the regressand for a percentage change in the regressor, can be computed multiplying the coefficient by the mean of the regressor: X β . In the case of independent dummy variables, like levels of education attainment, the semi-elasticity interpretation is flawed and, following Halvorsen and Palmquist (1980) , it should be computed as: ( ) 100 1 * − β e . This formula measures the percentage change in the median wage, which is less affected by outliers. Nonetheless, many authors interpret also the estimated coefficients of dummy variables directly as semi-elasticity. This is acceptable when the estimated coefficient is sufficiently close to zero.
The econometric part of this paper is based on the 1996 and 2001 waves of the BHSIE, which started in 1995. With about 5,000 households interviewed every year, it represents the most reliable and comprehensive source of micro-data in the country 7 .
Following Clark (2003), we distinguish different types of earnings, the natural logarithm of which represents the dependent variables of interest in the estimates. Type one is the net monthly wage from the main job (Wage1). Type two includes various subsidies and in-kind payments from the main job, apart from the wage (Wage1*). Type three includes earnings and other monies from secondary jobs and entrepreneurial activities (Wage2). Type four includes all sources of labour income (Wage3). A more detailed definition of these and other variables is contained in Table A1 of Appendix I.
These different types of earnings are used to capture the ability of high skill workers to implement complex strategies to increase their income in an economic environment where the wage from the main job is insufficient to survive. Secondary jobs and entrepreneurial activities often provide the mean to increase earnings, especially for skilled workers. We expect, therefore, that the type one, three and four of wages be positively dependent on educational attainment. In the meantime, we expect that subsidies and in-kind payments (Wage1*) work as a compensation mechanism used by state firms to support low-wage workers 8 .
Minor changes to the questionnaire have been imposed over the years under by educational levels are difficult to understand. Table 1 documents a conspicuous reduction in the number of workers with vocational secondary education and increase in the number of employed workers with specialised secondary education. This could be due to the changed definition of secondary education in the two point interviews. Remarkable is also the reduction in the number of people with compulsory education. Appendix II provides a short description of the educational system in Belarus.
[ Table 1 about here] Unreported calculations show that this result holds for both men and women. Worth noting is that, similar to OECD countries (Psacharopoulos, 1994) , the payoff to high education is the highest for women.
Results
Average wages
Already in the middle of the decade, workers with a university degree received remarkably higher wages from their main job, about two and a half times that of their colleagues with compulsory education or below. This is quite a high skill payoff.
In 1996, high secondary education gave a wage premium of between 50 and 80% in terms of incomes from the main job. As expected, workers with technical fare better than those with vocational or general secondary education. Vocational education provides a final certificate, which gives access to manual jobs with some skill content, whereas general secondary school is just an intermediate step to obtain a university degree.
[ Table 2 about here]
Basic earnings equations
9 In Belarus, tariff wages in the budget sector, representing about 80% of output, are determined on the basis of a tariffs scale (tarifnaya setka), a tariff rate of the first grade (tarifnaya stavka pervogo razryada), a tariff qualification guide (tarifno-kvalifikacionnyi spravochnik). The tariffs scale is a system of coefficients measuring the ratio of the wage of each class to the lowest one (so-called first grade). The tariff qualification guide contains detailed characteristics of professions and types of labour. It allows defining the rank of every type of job. There is also an over-tariff part of wages in the budget sector. It implies premiums and additional payments, which depend on productivity, budget allowances and so on. The tariff scale was continuously revised after 1992, mainly to correct for inflation. The current tariff scale includes 28 classes, which already implies wide earnings dispersion. The ratio between the highest and the lowest ranks equals 8.3, however, the lowest 9 classes are given additional subsidies from the state. Taking them into account the ratio between the highest and the lowest class becomes 5.03. The growth rate of the coefficients from the 1 st to the 4 th class equals 1.16. For the 5 th and the 6 th class it becomes 1.10. From the 7 th to the 28 th it is 1.07. Therefore, although adjusted by a pervasive system of subsidies in favour of workers in the lowest ranks, the tariff grid has a slightly regressive nature (Vaneev et al., 2001) .
Until now unconditional means only were considered. Table 3 provides estimates of basic earnings equations for all types of income, using educational qualifications and work experience, also in quadratic term, as independent variables.
The estimates relative to the wage from the main job (Wage1) and the overall labour income (Wage3) are more satisfactory (the Adj.-R 2 equals 0.15) than those relative to the other two sources of labour income (Wage1* and Wage2), which confirms the impression that other sources of income depend on criteria different from human capital attainment. Subsidies, for instance, might have redistributive purposes.
In 1996, the annual rate of return to post-compulsory education was 12.6% for those with a university degree, which requires on average seven additional years compared to compulsory education 10 . Overall, university education seems to provide a much higher payoff than in other transition countries (Newell and Reilly, 1999) , but comparable to that of low-income countries (Psacharopoulos, 1994) .
The annual rate of return to technical secondary school, which requires four additional years after compulsory education, was 14%. For vocational (three additional years) and general secondary (two additional years) education it was 10% and 14.5%, respectively. This suggests that the reward to high secondary school is higher than that to tertiary education, as one would expect assuming that the marginal rate of return to education is decreasing with education.
By the same token, obtaining a University degree compared to holding a secondary school diploma provides a lower annual rate of return, amounting to 11 and 11.8% in 10 This figure is obtained dividing the coefficient for university education ( u β ) by the seven years that are necessary on average to obtain a university degree after finishing compulsory education ( The returns to every year of work experience in terms of wages from the main job are quite high and stable over time, at about 5% per year. Moreover, despite being concave like in other countries, they show only very low decreasing returns and reach their maximum after 25 years. This is a high premium to seniority also compared to other CEECs, a premium similar only to such CIS countries like Kyrgyzstan and Ukraine, where transition was very gradual 12 .
Also in the case of work experience, other sources of labour income tend to act as a compensating mechanism for low-wage workers. Wage1* seems to be independent of work experience, while Wage2 and Wage3 are affected only to a minor extent by work experience. A similar conclusion applies to 2001.
[ Table 3 about here]
Augmented earnings equations
11 The formula becomes:
The returns to work experience were, for instance, between 1.9 and 1.1 in Slovenia in 1987 and 1991 (Orazem and Vodopivec, 1997) , between 3.1 and 2.1 in Poland from 1987 to 1993 (estimate based on household survey data, Rutkowski, 1996) , slightly higher than 1 in Poland in 1996 (Adamchik and Bedi, 2000) . The available literature on CIS countries provides a wide range of values for the annual return to work experience. In some cases, such as Russia, they were very low all over the 1990s. In other cases, they were high, but dramatically declined over the decade, as soon as market mechanisms started to come into play and seniority rules to weaken. In Kyrgyzstan, for instance, they fell from 5.2 in 1993 to 1.3 in 1997 (Anderson and Pomfret, 2000) . Table 4 presents the results of augmented earnings equations by gender and year, controlling for some occupations, regional dummies (omitted from the table) and some other country specific variables, such as serving in the army, being disabled, being a housewife and being hit by the Chernobyl disaster. These last variables are almost unique of the available data set and deserve a particular attention.
[ Table 4 about here]
Generally, household surveys exclude military servicemen from the sampling population. However, in the case of Belarus, such group was particularly important, as to its size and economic treatment within the state sector. Belarus was on the Western border of the former Soviet Union and, as a consequence, was always under alert at the time of the Cold War. Now, one of the most important aspects of transition was the process of demilitarisation. This involved not only a dramatic contraction of expenditure, but also a reduction in the number of people employed in the military sector. The estimates provide a measure of the impact of these phenomena on the wages of military personnel vis à vis the rest of paid workers.
The variable for disabled people has been added to provide evidence of the degree of their wage gap. The survey provides information on housewives. This can be thought of as a proxy for the hours worked by some housewives who are also salary earners.
Furthermore, Belarus was one of the countries most hit by the Chernobyl disaster.
As a consequence, many people experienced unusual malformation and cancers. All over the 1990s, the Government provided a special subsidy to people hit by the disaster, though such subsidies were progressively, but drastically reduced in the second half of the 1990s. The dummy refers to individuals who declare that their health was seriously affected by the Chernobyl disaster.
The baseline group in these regressions includes able men working in the budget sector, but not serving in the army, holding compulsory education and living in Minsk city. The focus is on monthly net income from the main job and on overall labour income, as the previous analysis has shown that other sources of income are attributed according to some compensating mechanism, perhaps based on equity considerations and centrally determined, rather than according to human capital considerations.
The goodness of fit of these estimates is more satisfactory. The Adj.-R 2 increases remarkably compared to that found in the case of basic earnings equations, sometimes up to a hundred percent of the previous value, but remains quite low also compared to other transition economies, especially in CEE. Moreover, similar to Orazem and Vodopivec (1997) , the analysis shows a decreasing goodness of fit in 2001. The Adj.-R 2 reduces consistently by about 0.04 in all the estimates, giving the impression of an increased complexity of the production structure, which perhaps the available release of the BHSIE does not allow catching. As reported in the last row of Table 4 , an F-test consistently rejects the null hypothesis that all the regressors additional to those in the basic earnings equation are jointly equal to zero.
The coefficients for educational qualifications shrink remarkably compared to those obtained in basic earnings equations, confirming that the variables added to this specification do affect returns to education. Obtaining a university degree provides its owner with a ceteris paribus increase in monthly wages from the main job by about 70% in 1996 and 75% in 2001. This amounts to an annual rate of return to tertiary education of about 10.1 and 10.7%, respectively, which is still remarkably higher than in other transition countries. One additional year of tertiary education after completing technical, vocational and general secondary school provides a return of 8, 13 and 9.8%.
When looking at the return to secondary school attainment, one interesting result stands out. In the augmented version of the earnings equation, the annual rate of return to vocational education dramatically falls to about 6.3%. The comparable figures for workers with technical secondary and general secondary education are 11.8 and 11%.
Experimenting with variables shows that the reduction in the return to vocational education mainly depends on the introduction of regional dummies. Dropping regional dummies implies an increase in the annual returns to vocational education to 10.3%.
Similar observations apply to the overall level of wages. In 2001, two are the main differences, already noted analysing basic earnings equations: the slight general increase in the returns to post-compulsory education and the improvement for workers with vocational secondary attainment.
The coefficient for the years of work experience is stable at 5-6% for each additional year of work experience, almost the same as that found in the basic earnings equations. Though, from 1996 to 2001 there seems to be an increase in the steepness of the earnings profile, whose maximum shift from 26.5 to 30 years.
The coefficient for the gender dummy is high and significant, suggesting that women have lower ceteris paribus wages, by about 17-18%. The conditional gender pay gap is substantially stable across different types of estimates. Part of its effect is caught by the variable relative to housewives. All other factors constant, when this last variable is dropped, the gap rises to about 22%.
The other typical discrimination coefficient, relative to disabled workers, is also significant, though slightly decreasing over the period considered. The wage from the main job of able people was about 170% in 1996 and 143% in 2001 higher than the median wage of the disadvantaged. This group was less discriminated when other sources of income are considered. Such sources of income provided the disabled workers with some sort of compensation.
It is interesting to note that the return to serving in the army, which was still very high in 1996 is dramatically shrinking in recent years. The wage premium of servicemen reduced from 84 to 35%, mirroring the aforementioned process of country's demilitarisation. This is the only case when additional sources of income increase the return to those who already have higher wages. Table 5 attempts to catch the ceteris paribus effect of different types of University degree. The estimates suggest that a process of convergence in the payoffs has taken place over the second half of the 1990s. The boom of economic specialisation, which happened immediately after starting the reforms led to an "overproduction" of economists, which in turn caused, most likely, a considerable decline of their premium and an increase in that to, say, engineers and pedagogues in 2001. In fact, the wage from the main job (Wage1) has almost tripled for the pedagogic staff over the five years considered. Considering that most educational institutions are still state owned, this result probably mirrors a state policy aimed at maintaining pedagogic personnel, which in fact was at the very bottom of the scale of returns in 1996. The increasing payoff to engineers was also to be expected, since after a sharp decline of production in the first half of the 1990s there was a turning point in 1996, when also GDP started to recover, mainly by means of reviving the industrial basis of the country.
Returns to different types of university degrees
It is interesting to note that the overall wage (W3) is much more equally distributed among different types of degrees, in both years considered. The comparison between men and women shows that the higher returns to education of women with a university degree is spread almost equally across all types of specialisation, with the exception of medicine, where the return is almost the same in 1996 and lower for women in 2001.
Overall, the process of equalising the premium to different University degrees could be interpreted as evidence of a high degree of efficiency of the University system to match workers with available jobs and / or of the presence of the state in determining wage-setting mechanisms.
[ Table 5 about here] Table 4 provides estimates of augmented earnings equations for men and women separately. As found in previous studies relative to other transition countries (Reilly, 1999; Orazem and Vodopivec, 1997; Brainerd, 2000; Anderson and Pomfret, 2000; Brainerd, 2000; Gerry, Kim and A Li, 2002) , despite the high and persistent discrimination noted in the estimates relative to the entire sample, women tend to exhibit higher returns to education than men. The rate of return for any additional year of post-compulsory education equals 8.3 in 1996 and 9.3 in 2001 for men and 12.1 for women in both estimates. Women receive higher wages from their main job than men across all educational groups, though the gap tends to reduce for individuals holding a high secondary school diploma. The gender differences in returns to work experience are negligible in both years.
The gender wage gap
When one looks at the overall labour income, the returns to education of men become higher than those of women. This might suggest, on the one hand, that the central allocation of subsidies is discriminating women and, on the other hand, that men fare better than women in secondary jobs and entrepreneurial activities.
Sample selection bias
Transition has been a period of dramatic structural change also in Belarus, causing the appearance of unemployment. There are reasons to believe that unemployment concentrated especially among low skill workers. This might tend estimates of earnings functions to be affected by sample selection, causing, in turn, an upward bias in the returns to education. In other words, the sample of paid workers could include a relatively larger share of skilled individuals compared to the population. To test for this hypothesis, we implement the Heckman (1979) correction model, using the Maximum Likelihood estimator 13 .
The classical example of the Heckman correction procedure is that of the wage offers distribution of women. Focusing only on the earnings of the individuals who actually work will produce biased estimates, especially in the case of women, since, generally, their participation is lower than that of men. The basic intuition of Heckman (op. cit.) to explain the possible bias caused by sample selection is that the earnings equation is missing some variables able to explain the degree of participation of women.
If one finds the factors affecting the participation of women, but not their wages, it is possible to estimate a specific equation, the so-called participation or selection equation, having as a dependent variable a dummy taking a value of one if an individual is employed and zero otherwise and, thus, obtain a measure of her probability to participate in the labour market (the inverse Mills ratio [3] where for simplicity sake the log wage is here called y, and X includes also the human capital variables. The main equation [2] is nothing else but the usual earnings equation and can be estimated by OLS. The selection equation [3] can be estimated by probit. Sample selection arises when there is correlation between u and v. In this case, and assuming that u is independent of z, the expected value of y, will be:
where ρ is the correlation between the error terms of the main and of the participation equation and λ is the inverse Mills ratio evaluated at zγ. This equation
shows that when there is sample selection to obtain unbiased estimates of β, one should include the term λ(zγ) as an additional regressor. In fact, if ρ=0, λ(zγ) does not appear, and OLS will consistently estimate β. However, if ρ is different form 0, ignoring the λ(zγ) term is equivalent to omitting significant variable, and the coefficients will be biased. The inverse Mills ratio can be estimated by probit in the first step and in the second step the correlation with the y variable can be estimated by OLS. This method is sometimes called the Heckit for assonance with the Tobit model. In addition to this twostep procedure, the two equations above can be simultaneously estimated by maximum likelihood, as done in this study.
An important point to bear in mind is that the independent variables in the main equation, x, should be a strict subset of the independent variables in the selection equation, z. In other words, the selection equation should include all the variables contained in the main equation -since the explanatory variables in the main equation usually affect also the probability of selection through wages -, plus some additional variables which should be chosen in such a way that they affect participation, but not earnings. This is because otherwise there could be a high correlation between λ and x, which would lead to multicollinearity in the main equation.
In this study, the Heckit is used to test for the stability of the discrimination coefficient and of the higher returns to education of women. As recent studies (see, for instance, Gosling, 2003 and the references therein) suggest, this finding might be due to sample selection mechanisms and ability bias, which, as noted also in Orazem and Vodopivec (1997) , are particularly strong in transition countries, since, in the face of increasing unemployment and inactivity, if the most skilled women keep their job with a higher probability, this might give the fake impression of higher returns to education for women compared to men.
The base category of the participation variable includes not only the unemployed, but also the inactive population aged over-16. Table 6 shows that, apart from the explanatory variables common to the earnings equation, the participation equation includes a set of additional variables, which affect participation, but not earnings. The instruments are: having more than three children for women, being under-30 or having reached the retirement age (55 for women and 60 for men), living in rural areas and declaring to have bad health.
[ Table 6 about here]
The χ 2 statistics in the last row of Table 6 and the value of ρ suggest that there is sample selection bias. As expected, people tend to participate more the bigger is the number of their years of schooling, whereas women, especially if housewives, and disabled people have lower participation rates. People living in rural areas have higher participation rates. This might depend on the lower reservation wage of peasants due to the availability of a family land plot and on the low labour productivity in agriculture.
Similar to other transition countries, also in Belarus agriculture represents a reservoir of manpower. Having more than three children seems not to significantly reduce the participation of women, which mirrors the need of households to count on two sources of income to survive. In addition, as expected, also in Belarus the youngest and the oldest segments of the population have lower employment rates. Having bad health affects the labour market participation of men, but not that of women.
After correcting for sample selection bias, the returns to education are generally reduced by a certain amount though the corrected coefficients are still remarkably high for a transition country. The annual rate of return to post-compulsory education is around 8% for those who reached university education, while the annual return to work experience reduces to 3-4%. The returns to education of women become lower than those of men in 1996, but not in 2001. The gender discrimination coefficient is stable.
Discussion
The main result of this enquiry on the private returns to human capital in Belarus over the second half of the 1990s is that education pays off. Workers with compulsory education only fare much worse than their counterparts with higher educational levels, whatever the adopted estimation method.
These results might appear surprising to those observers who are used to think of Belarus as the most gradualist transition country. Particularly surprising is the fact that the skill payoff was high already in 1996, when transition was still at an early stage in Belarus.
How to explain this result? Two concurrent, but not alternative hypotheses seem to be the most likely candidate for an explanation. On the one hand, it might be that a market for human capital is actually in place and effectively working. However, it is not clear whether this market is left to the free interaction between demand and supply. It might also be, on the other hand, that the government is playing some role in granting a wage premium to experienced workers with a higher level of educational attainment, perhaps to maintain consensus of the intellectual class and of the oldest segments of the population. The high return to work experience is another indicator of the gradual approach to reforms in Belarus. It suggests that the old system of scaling wages mainly according to seniority rules is still in place and that market mechanisms find it still hard to emerge in this field.
In fact, this conclusion could partly explain the high degree of wage inequality typical of many FSU countries, often noted in the literature (Atkinson and Micklewright, 1992; Newell and Reilly, 1999) , while not being in contrast with the conclusion of Katz (1999) , who claims that the returns to education were high, not low under the central planning system.
It was also typical of the old system, to use subsidies and other monies to compensate low-wage workers with compulsory educational attainment only or below.
The results of the estimates relative to such subsidies confirm that they are attributed independent of human capital levels, as a kind of centralised compensating mechanism implemented for egalitarian purposes, knowing that the main income is designed in a way to provide a large wage premium to education and work experience.
Another interesting finding is the remarkable improvement of the position of workers with technical and vocational education in the early 2000s. This could be taken as a proof of the fact that similar to other transition countries, Belarus is exposed to international competition, which is, in fact, pushing internal productions to move to traditional, labour intensive sectors, which are also those providing larger premiums to skilled manual workers.
Concluding remarks
The gradualist approach to economic transition would contribute to form the a priori expectation that the rate of return to education in Belarus should be low and the profile of the returns to work experience flat, like they supposedly were under centralplanning. However, the enquiry conducted in this paper shows that the education payoff in Belarus was remarkably high, at about 10.1%, already in the mid-1990s, and remains high in recent years. Moreover, the Belarusian labour market provided quite a high and stable premium to work experience, of about 5% per year. Such results are only slightly reduced when implementing sample selection correction procedures.
This finding suggests making a distinction between Belarus and other transition countries, which almost universally experienced lower returns to work experience, which dramatically further declined over transition, and lower returns to education, which were on the rise over the period of reforms. An explanation could be the continuing pervasive role of the state in controlling the tariff system and imposing traditional seniority rules in Belarus, a country where the private sector has still a negligible size. This paper suggests that the believe that returns to education were low under the previous system was perhaps ill-posed and that the socialist system had in place robust mechanisms to stimulate and reward human capital accumulation, not much different from that typical of market economies.
Appendix I The dependent variable is represented by the natural logarithm of different types of incomes. The figures are computed by the Ministry of Statistics as an average of the wage declared by the worker, taking into account the number of months for which he received a wage.
Wage1
Net monthly wages, measured as an average value during the year. According to the questionnaire, monthly wages incorporate "wages from the main job including subsidies, benefits and dividends after deducting payroll, other taxes and alimonies".
Wage1* = other subsidies from the main job that are not included in wages, plus in-kind payments from the main job.
Wage2
= wages from other jobs, plus payments from occasional jobs other than running a private business or farming the family land plot, plus income from entrepreneurial activity.
Wage3
= total monthly labour income. In other words, wage1 + wage 2 + wage 3, plus pensions, plus other types of incomes.
Years of potential work experience (PWE) = age -education -6.
Postgraduate degree (candidate or doctor of science; aspirantura and doctorantura); 
Appendix II. The education system in Belarus
The Belarusian education system has slightly changed compared to that at the time of the FSU. The main changes include: a) the increase in the years of compulsory education from 8 to 9 and of basic secondary education from 10 to 11; b) the introduction of new types of high secondary diplomas; c) the introduction of private schools and universities.
As shown in Figure A .1, the current 11-year-of-school education system 14 comprises three levels: primary school (nachalnaya shkola; 4 years, from the age of 6 until 10); basic or incomplete secondary school (nezakonchennoe srednee obrazovanie; plus 5 more years, from the age of 10 until 15); and general secondary school The share of private Universities was about 30% all over the second half of the 1990s. The share of students enrolled in private Universities dramatically increased from 1.7% in 1992 to almost 15% in 1998. A large and stable share ranging from 34 to 40% of students enrolled in the University were involved in distant learning (32-39%) or evening (0.7-3.9%) programmes, while working. Over 50% of students registered in private Universities are involved in distant learning programmes. These changes gave rise to a debate about changing the quality of education on offer. Women  1996  2001  1996  2001  1996  2001  W1  W3  W1  W3  W1  W3  W1  W3 W1  W3  W1 Note: See the Notes to Table 3 . The estimates contain all the variables as in Table 4 . Source: elaboration on the BHSIE. -2830.8 -12911.9 -9873.6 -14071.4 -4798.1 -6068.6 -4839.6 -6467.77 -4743.09 -6717.15 -4987.05 -7515.55 Nobs 7419 Chi2 (1) 
